Electrospun polyvinyl alcohol-milk nanofibers by Wang Ping & He Ji-Huan
Wang, P., et al.: Electrospun Polyvinyl Alcohol-Milk Nanofibers 
THERMAL SCIENCE, Year 2013, Vol. 17, No. 5, pp. 1515-1516  1515 
 
ELECTROSPUN  POLYVINYL  ALCOHOL-MILK  NANOFIBERS 
by 
Ping WANG and Ji-Huan HE* 
National Engineering Laboratory for Modern Silk, College of Textile and Clothing Engineering,  
Soochow University, Suzhou, China 
Short paper 
DOI: 10.2298/TSCI1305515W 
Milk is mixed with polyvinyl alcohol solution with water as solvent, and the 
mixed solution is used for fabrication of polyvinyl alcohol-milk nanofibers by the 
electrospinning. 
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Introduction 
The outstanding biocompatibility of polyvinyl alcohol (PVA) and milk has extended 
their potential applications to tissue engineering and biology. Mahanta et al. [1] investigated 
hybrid nanofibers fabricated by PVA, milk protein, and inorganic salts, and the nanofiber 
sheet shows excellent cytocompatibility. In present research, the mixture of PVA with mar-
keted milk is used as electrospun solution to produce nanoscale PVA-milk fibers. 
Experimental 
Electrospinning process is a simple and efficient method to produce micro or nano-
fibers [2-4]. In this paper, the solution is a combination of PVA and milk. The preparation of 
the solution follows the steps below.  
Two gram PVA particles with a degree of polymerization of 1750 ± 50 are first 
mixed with 18 gram deionized water to form 10 wt.% PVA solution mixture at room tempera-
ture. The mixture is then stirred by magnetic stirring apparatus at 90 ºC for 3 hours until a 
transparent and homogeneous solution is obtained.  
After the preparation of the PVA solution, two gram marketed milk is added to the 
solution, which is then stirred by the magnetic stirrer at 90 ºC for another 1 hour to make the 
mixed solution uniformly distributed. The final solution is then cooled down to the room tem-
perature for future usage.  
In the electrospinning experiment, the voltage is set as 30 kV, the distance between 
the needle and collector is 20 cm and the flow rate of the solution is set as 1 mL/h. The mor-
phology of collected nanofibers is examined with scanning electron microscopy (SEM,   
S-4800, Hitachi, Tokyo, Japan) which is shown in fig. 1. 
From fig. 1, we can see that the diameters of the PVA-milk nanofibers are about 
300-400 nm, the surface of the fiber is comparatively smooth.  
Conclusions 
In present research, the PVA-milk fibers are produced with traditional electrospin-
ning technique. The SEM photos show that it is feasible to manufacture PVA-milk nanofi-
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bers. In future work, we will carry out both theoretical and experimental research to analyze 
the influence of different spinning parameters and solution properties on the PVA-milk nano-
fiber morphologies. 
Acknowledgment 
The work is supported by Priority Academic Program Development of Jiangsu 
Higher Education Institutions (PAPD), National Natural Science Foundation of China under 
grant No. 61303236 and No.11372205 and Project for Six Kinds of Top Talents in Jiangsu 
Province under grant No. ZBZZ-035, Science & Technology Pillar Program of Jiangsu Prov-
ince under grant No. BE2013072. 
References 
[1] Mahanta,  N.,  et al., Fabrication and Characterization of Hybrid Nanofibers from Poly(Vinyl Alcohol), 
Milk Protein and Metal Carbonates, Journal of Nanoscience and Nanotechnology, 12 (2012), 8, pp. 
6156-6162 
[2]  He, J.-H., Effect on Temperature on Surface Tension of a Bubble and Hierarchical Ruptured Bubbles 
for Nanofiber Fabrication, Thermal Science, 16 (2012), 1, pp. 327-330 
[3]  Liu, Y., He, J.-H., Bubble Electrospinning for Mass Production of Nanofibers, International Journal of 
Nonlinear Sciences and Numerical Simulation, 8 (2007), 3, pp. 393-396 
[4]  Yang, R. R., et al., Bubble-Electrospinning for Fabricating Nanofibers, Polymer, 50 (2009), 24, pp. 
5846-5850 
[5] He,  J.-H.,  et al., Review of Fiber Morphology Obtained by Bubble Electrospinning and Blown Bubble 
Spinning, Thermal Science, 16 (2012), 5, pp. 1263-1279 
 
 
 
 
 
 
  
Figure 1. Morphology of the PVA-milk nanofibers under SEM
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